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Media resources included with your textbook will
enhance your understanding of biology!

t Benjamin Cummings our goal is to help students

succeed by supporting a variety of learning styles.
Media provides a powerful tool for visualizing concepts and.an
opportunity for active learning. In fact, the integration of text
and media is one of the miportant features of Essential
Biology. '

Therefore, every new copy of Essential Biology includes:

® A 12-month, pre-paid subscription to the Essential Biology
Place Website

m The Essential Biology Place CD-ROM

The Essential Biology Place contains many opportunities to
| help you master material and prepare for exams, including:

m  Over 150 interactive exercises (at least one for every main
* concept in the book)

400 chapter quiz questions
practice test questions.

annotated web links for every chapter

‘and much more! (See the back of this page for a complete list
of features.)

To help you get the most out of
these media resources, the text
includes Media Flags that describe
what you will find on the website
and CD-ROM.
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Here’s how to activate your pre-paid subscription to the
Essential Biology Place Website:

1. Go to www.essentialbiology.com
2. Click “Launch.”
3. Click “Register Here.”

4. Enter your pre-assigned access code exactly as it appears
below.

WIEB=-PRESS-S0ONG-KAPUT=-COSMO=FLOES

5. Click “Submit.”

6. Complete the on-line registration form to create your own
personal user ID and password.

7. Once your personal user ID and password are confirmed,
go to www.essentialbiology.com, type in your new user ID and

‘password, and click “Enter

Your access code can onlybe used once to establish your sub-
scription, which is not'traj "ble Write down your new ID and
password. You will need them

If you have purchased a used copy of this book, this access code
may not be valid. At your bookstore, however, you may purchase
or order the Essential Biology Place Website Subscription
(ISBN 0-8053-6631-8) or the Essential Biology Place CD-ROM
and Website Subscription (ISBN 0-8053-6630-X). You can also
purchase a subscription to the Essential Biology Place Website

on-line at www.essentialbiology.com:

| Ihm the page te learn more...

0-8053-7421-3



Features of the Essential Biology Place

Feature Description Website CD-ROM*

Objectives Lists the key concepts students should understand after studying each chapter v v

Activities Over 130 interactive activities, including animations, virtual labs, review v 4
exercises, and videos; at least one activity for every major topic in a chapter

The Process Over 20 extensive exercises that encourage experimentation, exploration, v v

of Science and analysis

Quiz 20 multiple-choice questions per chapter; a total of 400 questions v v

Evolution Link  Links to websites plus questions that reinforce the connection between v Link to website
evolution and each chapter

Web Links Links to relevant websites with descriptions of the sites, organized by chapter v Link to website

News Recent developments in biology, organized by chapter v Link to website

Test Flight A database of multiple-choice questions that can be used to construct v Link to website
practice tests from more than one chapter

Glossary Definitions of boldface terms plus selected audio pronunciations v v

Networking A chat room and discussion message board exclusively for users of v Link to website
Essential Biology

Syllabus A tool for instructors to create a complete on-line syllabus that students v Link to website

Manager can access from the Essential Biology Place Website

Instructor Art, animations, and tables for instructors to use in lectures plus an v Link to website

Resources electronic version of the Instructor’s Guide to Text and Media and links
to photo resources. Requires an instructor’s access code.

*The Essential Biology Place Website and CD-ROM contain the same core content. For web-based

features, the CD-ROM provides a link to the Essential Biology Place Website, which requires a live

internet connection and an access code.

System Requirements
/"WINDOWS MACINTOSH )

166 MHz Intel Pentium processor or greater

Windows 95, 98, NT4, 2000

32 MB RAM installed

800 x 600 screen resolution

4x CD-ROM drive

Browser: Internet Explorer 5.0 or Netscape:.Communicator 4.7
(htg-ins: Shockwave Player 8, Flash Player 4, QuickTime 4

120 MHz PowerPC

OS 8.1 or higher

24 MB RAM available

800 x 600 screen resolution, thousands of colors

4x CD-ROM drive

Browsser: Internet Explorer 5.0 or Netscape Communicator 4.7 J

Plygsins: Shockwave Player 8, Flash Player 4, QuickTime 4

How to Start the Essential Biology Place CD-ROM

Windows: Insert the CD in the CD-ROM drive. The first time that you run the
program, the installer will search for, and if necessary, install plug-ins and a
web browser. From then on, the program will launch automatically after you
load the CD into the drive. Click “Launch” on the splash screen to begin. To
open the Readme file, which has more information, double-click on My
Computer on the desktop, select (but do not double-click) the caterpillar icon,
choose Explore in the File menu, and double-click on Readme.txt.

Macintosh: After inserting the CD in the CD-ROM drive, double-click on “EB
Place Installer” The installer will search for, and if necessary, install plug-ins
and Netscape Communicator 4.7. Double-click on the caterpillar icon to start
the program. Click “Launch” on the splash screen to begin. The Readme file,
with further information, is located on the CD-ROM. Double-click on the
Readme file to open it. (

How to Contact Technical Support

For technical support, please visit www.awl.com/techsupport, send an email to
online.support@pearsoned.com (for website questions) or send an email to
media.support@pearsoned.com (for CD-ROM questions) with a detailed
description of your computer system and the technical problem. You can also
call our tech support hotline at 800-677-6337, Monday - Friday, 8:00 A.m. -
5:00 p.m. CST.

How to Contact Us

We invite your comments and suggestions via email at question@awl.com.

Important: Please read the License Agreement, located on the launch screen, before
using the Essential Biology Place Website or CD-ROM. By using the Essential Biology
Place Website or CD-ROM you indicate that you have read, understood, and accepted
the terms of this agreement.

We wish you great success in your biology course!
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Preface

A decade ago in his popular book, Megatrends 2000, futurist John
Naisbitt predicted the coming of the Age of Biology. It was a safe
forecast. Biology was already emerging as the new millennium’s
central science—the concourse where all the natural sciences meet
and intersect with the humanities and social sciences. But the scale
of biology’s impact is probably more surprising to most scientists.
In addition to illuminating life more brightly than ever, modern bi-
ology is remodeling medicine, agriculture, forensics, conservation
science, anthropology, psychology, sociology, and almost every
other “-ology” that’s paying attention. This is the best time ever to
take a biology course!

It is a privilege for us to be able to help instructors share the
story of life with students during this golden age of biology. We see
our responsibility as science educators to be especially important
in communicating with students who are not biology majors, be-
cause their attitudes about science and scientists are likely to be
shaped by a single, required science course—this course. And
because biology and society are so interwoven today, we believe
that non-majors courses are the most important classes biology de-
partments teach. Many of our colleagues around the country ap-
parently agree, for the most enthusiastic and innovative among
them are drawn to the adventure of teaching non-majors. It’s
among the liveliest and most creative communities in all of science
education.

As important and inspirational as modern biology is, these are
also the most challenging times to teach and learn the subject. The
same discovery explosion that makes biology exhilarating today
also threatens to suffocate our students under an avalanche of in-
formation. With each of its many subfields bustling in research ac-
tivity, biology grows larger every year, while the academic semester
stays the same size. Something has to give.

In this era of ever-expanding biology, we have no choice but to
make our courses less encyclopedic. Leading the way in this move-
ment are the many thoughtful instructors who have opted to cover
fewer main biology topics rather than compromise depth in the
most important areas. To support this trend, we have created this
new biology textbook, which we call Essential Biology. Yes, it is a
shorter biology text than most, but we did not achieve this brevity
by trying to fit all of biology into less space. Instead, we focused on
just four core topics: cells, genes, evolution, and ecology. By explor-

ing these four areas and fitting them together, students can synthe-
size a coherent view of life. In the context of these four main topics,
students will encounter diverse organisms and their evolutionary
adaptations. However, we have not included separate units on the
anatomy and physiology of plants, animals, and other organisms.
This enabled us to keep Essential Biology manageable in size—and,
well, essential—without being superficial in the areas we chose to
cover. We take the “less is more” mantra in education today to
mean fewer topics, not more dilute explanations.

Even with a decision to cover fewer major topics, there is still
the potential for biology to collapse into a formless pile of terms
and factoids. An integrated view of life depends on a theme that
cuts across all topics, and that theme is evolution. Understanding
how evolution accounts for both the unity and diversity of life
makes biology whole. Evolution will continue to provide this form
no matter how big and complex biology becomes. Every chapter of
Essential Biology connects to this evolutionary theme of life.

We named our new book Essential Biology partly because this
look at life is relatively brief, selective, and integrated. But the title
has a second meaning. It announces an emphasis on concepts and
applications that are essential for students to make biologically in-
formed decisions throughout their lives—to evaluate certain
health and environmental issues, for example. From ethical and
safety concerns surrounding genomics to debates about global
warming, students will find biology in the news every day. Biology
is more essential than ever in a general education, and we've tried
to spotlight this central place of biology in modern culture.

Long after students have forgotten most of the specific content
of their college courses, they will be left with general impressions
that will influence their interests, opinions, values, and actions. We
hope this textbook, and its supporting media, will help students
fold biological perspectives into their personal worldviews. Please
let us know how we are doing and how we can improve the next
edition of Essential Biology.

Neil Campbell
Department of Botany
and Plant Sciences
University of California
Riverside, CA 92521

Jane Reece

Benjamin Cummings Publishing
1301 Sansome St.

San Francisco, CA 94111
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Know where you’re headed ...

Chapter outline. Use
the chapter outline as
your road map.

Opening “snapshots.”
Get a feel for what
you'll learn from the
intriguing facts at the
start of each chapter.

CHAPTER 3

The Molecules of Life

Overview: Organic Molecules 40
Carbon Skeletons and Functional
Groups

Giant Molecules from Smaller
Building Blocks

Biological Molecules 43
Carbohydrates

Lipids

Proteins

Nucleic Acids

Evolution Link: DNA and Proteins

as Evolutionary Tape Measures
55

Cells are

composed of 70-95% water. .

39




Overview: Our Dependence on Plants

Plants and other photosynthetic organisms convert the energy of sunlight
to the chemical energy of sugar and other organic compounds. It is the
source of all our food. And we depend on plants for more

Discover more wa H
P than our food. You are probably wearing underwear,

we are linked to 5 5
plants fn Web/CD jeans, or other clothing made of another product of pho-
Activity 6A. tosynthesis, cotton. Most of our homes are framed with

lumber, which is wood produced by photosynthetic trees.
Even the text you are now reading is printed on paper, still another material
that can be traced to photosynthesis in plants. But mostly, photosynthesis is
all about feeding the biosphere.

Plants are autotrophs, which means “self-feeders” in Greek. The term is
a bit misleading in its implication that plants do not require nutrients—
they do. But those nutrients are entirely inorganic: carbon dioxide from the
air, and water and minerals from the soil. From that inorganic diet, plants
can make all their own organic molecules, including carbohydrates, lipids,
proteins, and nucleic acids. That is the definition of an autotroph: an organ-
ism that makes all its own organic matter from inorganic nutrients. In con-
trast, humans and other animals are heterotrophs, meaning “other-
feeders.” We heterotrophs cannot make organic molecules from inorganic
ones. That is why we must eat. Heterotrophs depend on autotrophs for their
organic fuel and material for growth and repair.

The most common form of autotrophic nutrition is photosynthesis,
which uses light energy to drive the synthesis of organic molecules. Almost
all plants are photosynthetic, and so are certain groups of protists and bac-
teria (Figure 6.2).

Start with the big picture...

Overview. Each chapter starts with an
overview that gives you a context for the
details to come.

take it one step at a time, ool

Cloned gene

(normal allele)

vo Insert
normal gene
into virus

Viral nucleic

Retrovirus

Numbered steps. Follow
biological processes easily
using numbered steps in

@ Infect bone
marrow cell
with virus

art, text, and legends.

Lymph
y vessels

Tumor
é:r———s’ —_— ——
N
} \E’ “§> Glandular
5 tissue

'
+ Metastasis

Cancer cells invade
neighboring tissue.

Figure 7.9 Growth and metastasis of a malignant
(cancerous) tumor o

A tumor grows from a
single cancer cell

Cancer cells spread through lymph and

ell division by interfering
vinblastine, prevents the

blood vessels to other parts of the body.

| @ Viral nucleic
acid inserts
into
chromosome

Bone marrow

cell from patient

o Inject cells

into patient

Figure 11.30 One type of gene therapy procedure.

© The normal gene is cloned by recombinant DNA techniques. It is
then converted into RNA and inserted into the RNA genome of a
retrovirus vector that has been rendered harmless. @ Bone mar-
row cells are taken from the patient and infected with the virus.

© The virus inserts a DNA copy of its genome, including the human
gene, into the celis’ DNA. @) The engineered cells are then injected
back into the patient, where they colonize the bone marrow.

and see how biology applies to your life.

Health and environmental applications. In
every chapter, Essential Biology makes connec-
tions to topics that will be meaningful to you
and your family long after this course is done.

To the Student
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Transcription

Figure 9.14 The flow of genetic information in a eu- Plasma membrane
karyotic cell: a review. A sequence of nucleatides in the DNA

is transcribed into a molecule of RNA in the cell's nucleus (purple |
area). The RNA travels to the cytoplasm (blue-green area), where it ‘

is translated into the specific amino acid sequence of a protein, ‘

Mitochondrion

Figure 4.6 Panoramic view of
idealized animal cell and plant

| cell, For now, the labe!s are just words,
but these arganelles will come to life as
we take a closer look at how each of
these parts works. To keep from getting
lost on our tour of cells, we'll carry minia-
ture versions of these overview diagrams
as our road maps, with “you are here”
highlightad.

Rough
endoplasmic
reticulum

() An animal cell

Ribosomes

Centriole
Lysosome
Flagellum

Microfilament
Cytoskelaton -
o ‘E}hcruzuhule (

Golgi apparatus

Get to know the cast of characters,

Not in
most plant
cells

Consistent colors and symbols.
Consistent colors and symbols—
the aqua cell interior with purple
nucleus, the blue DNA helix, the red
RNA ribbon, the purple protein, and
many others—help you recognize
biological players that appear
throughout Essential Biology.

Smooth
endoplasmic
reticulum

visualize the processes of life,

pnmental arena
tion sweepstakes.
ection.

cides have cre-

Art that explains main ideas. Use the
illustrations to reinforce what you read
in the text. Photos, illustrations, and

captions combine to explain key ideas.

To the Student

population’s varying
(cide resistance, but
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oticed or unap-
r 8). In fact, by
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n and Darwin-
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s an emphasis on

Chromosome wit
gene conferring
resistance to
insecticide

Additional applications of the same insecticide will be less effective,

and the frequency of resistant insects in the population will grow
Figure 12.14 Evolution of pesticide resistance in insect
populations. By spraying crops with poisons to kill insect pests,
humans have y favared the d success of in-
sects with inherent resistance to the poisons.




and know where you are.

Orientation diagrams. Orientation
diagrams show you where you are in a
complex process, and where this topic

fits into the bigger picture.

Natural Selection in Action:
The Evolution of Pesticide-Resistant Insects

Natural selection and the adaptive evolution it causes are observable phe-
nomena. A classic and unsettling example is the evolution of pesticide re-
sistance in hundreds of insect species.

Pesticides are poisons used to kill insects that are pests in crops,
swamps, backyards, and homes. Examples are DDT, now banned in many
countries, and malathion. These chemical weapons against insects have
proved to be double-edged swords. We have used pesticides to control in-
sects that eat our crops, transmit diseases such as malaria, or just annoy us
around the house or campground. But widespread use of these poisons,
which are not specific for the intended targets, has also produced some
colossal environmental problems, which we'll examine in Chapter 17. Our
focus here is the evolutionary outcome of introducing these chemicals into
the environments of insects.

Whenever a new type of;
the story is usually the samej
small amount of the poison
But subsequent sprayings ar
increasing the amount of thy
mention environmental) co
to a different pesticide until

Just what is haoe
relatively fou

Make changes ina
virtual environment
and observe the ef- 1
fects on a population of the insg
of leafhoppers in viduals to
Web/CD Activity12¢/ - for pesticif
The Process of Science. | tion of pe
lation inc

in its environment.

This example of insect a
points about natural selecti
process of editing than it is

Parental generation

First generation

Third gane_ration

Stage 1: Glycolysis The word glycolysis
means “splitting of sugar.” That is exactly
what happens (Figure 5.14). Glycolysis
breaks the six-carbon glucose in half,
/" forming two three-carbon molecules.

. electrons to NAD ™, the electron carrier. Gly-
¢ colysis also makes some ATP directly when
enzymes transfer phosphate groups from
fuel molecules to ADP (Figure 5.15). What remains of the
fractured glucose at the end of glycolysis are two mole-

‘ATPE  ZATP

Watch !hé processof | cyles of pyruvic acid. The pyruvic acid still holds most of
glycolysis inWeb/CD. | e energy of glucose, and that energy is harvested in the
Activity SE. .

Krebs cycle.

These molecules then donate high-energy

Watch, practice, and learn with multimedia,

Lddddddd

Multimedia for every topic. Media flags in the text
guide you to media activities—at least one for every
main topic—that let you see animations, perform
virtual experiments, and more.

' using the CD-ROM or webSIte—lyour choice.

Core content in both formats. You can access more than
150 media activities, 400 chapter quiz questions, and a
glossary with audio pronunciations using either the
Essential Biology Place Website or the CD-ROM included
in this book. In addition, web links, news, practice test

questions, and more are available on the website. For more

information, see the insert before Chapter 1.

To the Student
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Did you get it? Receive immediate feedback.

CheckPoint with every topic. A CheckPoint at
the end of each main section of the chapter lets
you assess your understanding.

ATeTE. 1T CONTra ATAY-WeDeTE T ora TV
population, we now have the changing gene pool of an evolving population.
One of the products of the modern synthesis was a definition of evolu-
tion that is based on population genetics: Evolution is a generation-to-
generation change in a population’
scribes evolution on the smallest scale, it is sometimes referred to more

specifically as microevolution.

s frequencies of alleles. Because this de-

1. What is the smallest biological unit that can e
2. Define microevolution

3. Which term in the Hardy-Weinberg formula (p* + 2pq + q° = 1)
ponds to the frequency of individuals who have no alleles for the
PKU?

5eaSE
/hich of the following variations in a human population is the best
ample of polymorphism: height, ABO blood group, number of fin

, or math proficiency?

S. Which process, mutation or sexual recombination, results in most of

the generation-to-generation variability in human populations?

Answers: 1. A ion 2. M tion is a change in a papulation’s frequencies af alleles
3.p" 4. Blood group 5. Sexual recombination
ST T T T T T TETTOTE TS T SV e ety T
all male chance the child will be

Connect with biology’s key theme.

Evolution Link:
The Telltale Y Chromosome

The Y chromosome of human males is only about one-third the size of the
\

X chromosome and carries only 105
most of the Y genes seem to function in maleness and male fertility and are

not present on the X. In prophase I of meiosis, only two tiny regions of the

Evolution Link. As the capstone of each
chapter, an Evolution Link helps you connect
the chapter’s subject to the overarching theme
of evolution.

as many genes. As mentioned earlier,

X and Y chromosomes can cross over (recombine). Crossing over requires
that the DNA in the recombining regions line up and match very closely,
and for the human X and Y chromosomes, this can only happen at their
ups.

Nevertheless, biologists believe that X and Y were once a fully homolo-
gous pair, having evolved from a pair of autosomes about 300 million years
ago. Since that time, four major episodes of change, the most recent about
40 million years ago, have rearranged pieces of the Y chromosome in a way
| that prevents the matching required for recombination with the X. Much of
the reshuffling seems to have resulted from inversions (see Figure 7.24c).

Figure 8.35 A Lemba tribesman. DNA sequences from the
Y chromosomes of Lemba men suggest that the Lemba are de-
scended from ancient Jews. |

Review the main points.

Chapter Review

Summary of Key Concepts
Overview: Why and How Genes Are Regulated

* Gene expression—the flow of information from genes to proteins—is
subject to control, mainly by the turning on and off of genes. Cells become
specialized in structure and function because only certain genes of the genome
are expressed. In eukaryotic cells, there are multiple possible control points in
the pathway of gene expression. However, the most important control point in
both eukaryotes and prokaryotes is at gene transcription,

*Web/CD Activity 10A Control of Gene Expression Overview

Chapter Review. The summary gives you a quick
review of the chapter along with a guide to the
resources on the website and CD-ROM.

Gene Regulation in Bacteria

* ThelacOperon [n prokaryotes, genes for enzymes with related functions
are often controlled together by being grouped into regulatory units called
operons. Regulatory proteins bind to control sequences in the DNA and turn
operons on or off in response to environmental changes, The lac operon, for
example, produces enzymes that break down lactose only when lactose is pres-
ent.

* Web/CD Activity 10B The lac Operon in E. Coli

* Other Kinds of Operons While the repressor for the lac operon is innately
active, some operons, such as those that affect the synthesis of certain amino
acids, have repressors that are innately inactive. The activation of still other
operons depends on activator proteins.

Xl To the Student
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Self-Quiz

1. Which of the following shows the effects of a density-dependent limiting
factor?

sanoTe

. A forest fire kills all the pine trees in a patch of forest.
. Early rainfall triggers the explosion of a locust population.

. Drought decimares a wheat crop.

. Silt from logging kills half the young salmon in a stream.

. Rabbits multiply, and their food supply begins to dwindle.

. With regard to its percent increase, a population that is growing logistically

a. grows fastest when density is lowest.

. has a high intrinsic rate of increase.

. grows fastest at an intermediate population density.

. grows fastest as it approaches carrying capacity,

Prepare for the test,

Self-Quiz in book and media. Try the self-quiz questions at the
end of each chapter, and go to the website or CD-ROM for twenty
additional questions on each chapter. Test Flight on the website lets
you prepare for a test on multiple chapters by building a practice
test from a database of hundreds of questions.

. is always slowed by density-independent factors.

3 Pine trees in a forest tend to shade and kill nine seedlings that snmut

) 1

L K@l Chapter 7

Which statement regarding meiosis is correct?

( Crossing over occurs during prophase |l

(@ DNAis duplicated once and centromeres are split once

(@ Haploid cells become diploid during this process.

(@ Centromeres are split and sister chromatids separate during angphase |.
(@ DNA s duplicated twice and cytokinesis occurs once.

Which of the following is a function of meiosis?

@ asexual reproduction

(@ reduction of the chromosome number of daughter cells to half thst of the parent cell
Q Production of a mature organism from a zygote

@ replacement of dead or dying cells

Q growth and development of an individual organism

The Process of Science practice science,

1. A population of snails has recently become established in a new region.
The snails are preyed on by birds that break the snails open on rocks, eat the
soft bodies, and leave the shells. The snails occur in both striped and unstriped
forms. In one area, researchers counted both live snails and broken shells.
Their data are summarized here:

Striped Unstriped
Living 264 296
Broken 486 377

Based on these data, which snail form is more subject to predation by birds?
Predict how the frequencies of striped and unstriped individuals might change
over the generations.

2. Explore the Galdpagos Islands and other places Darwin visited in The
Voyage of the Beagle. Conduct virtual experiments on an evolving popula-
tion of leafhoppers in Effects of Envi | Changes on a Populati

Process of Science questions. The Process of Science
questions challenge you to think scientifically about the
questions of biology.

h activiti vailable in The Pr of Science section of Chapter . ..
e N  and finally, what’s your opinion?

Biology and Society

To what extent are humans in a technological society exempt from natural se-
lection? Explain your answer.

Biology and Society questions. Biology and Society
questions invite you to apply the biology you’ve learned
to evaluate ethical or policy-related issues you're likely
to read about or vote on at the polls.

To the Student

X



Supplements for the Instructor

Benjamin Cummings Digital Library for Essential Biology
(0-8053-7395-0)

Features virtually all the illustrations from the book (approximately
400 images), tables, and selected animations for lecture presenta-
tion. Edit labels, import illustrations and photos from other sources,
and export figures into other programs, including PowerPoint.

Instructor’s Guide to Text and Media (0-8053-7402-7)

Edward ]. Zalisko, Blackburn College

Provides objectives, lecture outlines, and references to relevant sup-
plements and media. Includes tips for using the extensive Essential
Biology media package, with many suggestions for first-time
instructors.

Transparency Acetates (0-8053-7404-3)
Includes virtually all of the art and tables from the text.

Test Bank (0-8053-7396-9)

Eugene ]. Fenster, Longview Community College

Features factual, conceptual, and application-oriented multiple-
choice questions.

TestGen EQ (0-8053-7412-4)

Allows the instructor to view and edit electronic questions from
the Test Bank, export the questions to tests, and print them in a va-
riety of formats.

Course Management Systems
Includes WebCT and Blackboard for Essential Biology. For more in-

formation, please visit http://cms.awlonline.com/.

The Essential Biology Place Website
www.essentialbiology.com

In addition to the items for students listed below, the website in-
cludes these materials for instructors:

e Syllabus Manager—Instructors can create a complete on-line
syllabus, including assignments, projects, and due dates.

e Instructor Resources—Art, animations, and tables for instruc-
tors to use in lecture, plus an electronic version of the Instructor’s
Guide to Text and Media and links to photo resources.

BiologyLabs On-Line Instructor’s Resource Site
http://biologylab.awlonline.com

Features answers for each lab in BiologyLabs On-Line (see de-
scription below). The instructor’s site also has additional
background material, including suggestions for tailoring the labs
and assignments to different levels of difficulty.

Supplements for the Student

The Essential Biology Place Website and CD-ROM

(Website 0-8053-6631-8; CD-ROM 0-8053-6630-X)

Includes more than 150 media activities, 400 chapter quiz ques-
tions, hundreds of practice test questions, and annotated web links.

e Activities—More than 130 interactive exercises and animations
help students understand complex biological processes.

e The Process of Science—Activities that engage students in
scientific inquiry.

* Quizzes—Twenty multiple-choice questions per chapter
encourage students to test their understanding of each chapter.

e Evolution Link—Links to websites, plus questions that rein-
force the connection between evolution and each chapter.

e Test Flight—Students build tests from a database of multiple-
choice questions, allowing them to test themselves on more than
one chapter at a time.

e Glossary—Definitions of boldface terms with selected audio
pronunciations.

Go to www.essentialbiology.com to explore the media for Essential
Biology. See the insert before Chapter 1 for more information.

BiologyLabs On-Line (0-8053-7443-4)
http://biologylab.awlonline.com

Robert A. Desharnais, California State University, Los Angeles, and
Jeffrey R. Bell, California State University, Chico

BiologyLabs On-Line allows students to learn biological prin-
ciples by designing and conducting simulated experiments on-line.
The labs are available for sale separately or packaged together in a
combined 10-pack.

Student Study Guide (0-8053-7403-5)

Edward ]. Zalisko, Blackburn College

Includes study tips, content-organizing tables, multiple-choice
questions, matching questions, true/false questions, questions about
text figures, analogy questions, key terms, word roots, and cross-
word puzzles.

Laboratory Investigations for Biology (0-8053-0922-5)

Jean Dickey, Clemson University

Includes 20 carefully designed labs in investigative, traditional, and
observational formats. This lab manual can be customized—ask
your sales representative for details.



